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1
METHOD FOR DETECTING
HEAT-DISSIPATING AIR FLOW AND
ELECTRONIC DEVICE USING THE SAME

FIELD

The present invention relates to a method for detecting a
heat-dissipating air flow. More specifically, the present inven-
tion relates to a method for detecting a heat-dissipating air
flow that determines whether the heat-dissipating air flow is
sufficient by the method of a pressure sensor detecting the
wind pressure of the heat-dissipating air flow, and thus further
determines whether the fan or the air-in hole is in an abnormal
state; the method may also readjust the wind pressure stan-
dard value according to different usage environments.

BACKGROUND

Due to the fast development of information technology, the
operation clock speed of the CPU in computer systems (such
as laptops, desktop computers or servers) has been increased
greatly, and chips or devices having strong functions or faster
transition rates are also developed one after another; these
devices are necessary devices in modern computer systems
today.

However, high-speed calculations generate heat in the
devices, and the heat in these devices must be dissipated. The
heat-dissipating systems in present-day computer systems
mainly use a fan to conduct external air into the devices so as
to cool the heated devices or to exhaust heated air through
heat dissipation holes. These heat-dissipating methods gen-
erate air convection through fans and heat dissipation holes
disposed on the housing in order to accomplish the goal of
heat dissipation. If the fan breaks or dirt accumulates in the
heat dissipation holes, the heat dissipation efficiency of the
computer system will be lowered, and the computer system
could be damaged or temporarily inactivated.

In order to avoid the above situation, most server systems
today have a heat sensing apparatus disposed therein; once
the fan breaks or too much foreign matter accumulates in the
heat dissipation holes, thus making the heat dissipation air
flow insufficient, the temperature of the server will rise above
apredetermined standard, so the control unit will increase the
rotation speed of the fan to increase the efficiency of heat
dissipation. Although this method can indeed prevent over-
heating of the server, many other reasons can cause a server to
overheat, and modern computer systems currently lack a
method to accurately determine that the cause of overheating
is insufficient air flow.

SUMMARY

The main object of the present invention is to provide a
method for detecting heat-dissipating air flow.

Another main object of the present invention is to provide
an electronic apparatus for detecting heat-dissipating air flow.

Inorderto achieve the above objects, the method for detect-
ing heat-dissipating air flow of the present invention is
adapted to an electronic apparatus. The electronic apparatus
includes a fan and a housing having a plurality of air-in holes,
the fan being disposed in the housing for conducting the air
outside the housing into the housing and thereby forming a
heat-dissipating air flow in the housing. The method com-
prises the following steps: detecting whether a reset com-
mand is input; if the reset command is input, resetting a wind
pressure standard value according to the reset command; if
the reset command is not input, controlling the fan to operate
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at full speed according to a start signal; detecting a wind
pressure of the heat-dissipating air flow after controlling the
fan to operate at full speed to acquire a wind pressure value;
determining whether the wind pressure value is equal to the
wind pressure standard value; and generating a warning sig-
nal if the wind pressure value is not equal to the wind pressure
standard value.

The electronic apparatus of the present invention com-
prises a housing, a fan, a wind pressure sensor and a control
unit. The housing includes a plurality of air-in holes. The fan
is disposed in the housing for conducting air outside the
housing into the housing and thereby forming a heat-dissipat-
ing air flow. The wind pressure sensor is disposed in the
housing for detecting a wind pressure of the heat-dissipating
air flow to acquire a wind pressure value. The control unit is
disposed in the housing for receiving a reset command and
resetting a wind pressure standard value according to the reset
command. In addition, the control unit is able to control the
fan to operate at full speed according to a start signal, and to
determine whether a wind pressure value measured by the
wind pressure sensor is equal to the wind pressure standard
value after controlling the fan to operate at full speed, and to
generate a warning signal when the wind pressure value is not
equal to the wind pressure standard value.

BRIEF DESCRIPTION OF THE DRAWINGS

The exemplary embodiment(s) of the present invention
will be understood more fully from the detailed description
given below and from the accompanying drawings of various
embodiments of the invention, which, however, should not be
taken to limit the invention to the specific embodiments, but
are for explanation and understanding only.

FIG. 1 is a first structural diagram of the electronic appa-
ratus in accordance with an embodiment of the invention.

FIG. 2 is a second structural diagram of the electronic
apparatus in accordance with an embodiment of the inven-
tion.

FIG. 3 is a flow chart of the method of detecting heat-
dissipating air flow in accordance with an embodiment of the
invention.

DETAILED DESCRIPTION

Please refer to FIG. 1 and FIG. 2, which are structural
diagrams of the electronic apparatus in accordance with an
embodiment of the invention.

As shown in FIG. 1, this figure illustrates an electronic
apparatus 1 having a fan 30 for air cooling. In one embodi-
ment of the present invention, the electronic apparatus 1
comprises a housing 10, a motherboard 20, a fan 30, a wind
pressure sensor 40, a control unit 50, an analog/digital con-
verter 60, a plurality of central processing units 70, and a
plurality of memories 80. In the specific embodiment of the
present invention, the electronic apparatus 1 is a server sys-
tem, but the present invention is not limited by this example.

Inone embodiment of the present invention, the housing 10
has a plurality of air-in holes 11; through the air-in holes 11,
the air outside the housing 10 is allowed to enter into the
housing 10.

The motherboard 20 is disposed in the housing 10 and is
provided for disposing the wind pressure sensor 40, the con-
trol unit 50, the analog/digital converter 60, the central pro-
cessing units 70, and the memories 80 thereon.

The fan 30 is disposed in the housing 10 for conducting the
air outside the housing 10 into the housing 10 and thereby
forming a heat-dissipating air flow (the arrow shown in FIG.
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1) in the housing. The central processing units 70, the memo-
ries 80 and other heated devices disposed on the motherboard
20 are cooled by the heat-dissipating air flow.

The wind pressure sensor 40 is embedded on the mother-
board 20 in the housing 10 and is located between the air-in
hole 11 and the fan 30. The wind pressure sensor 40 is used for
detecting a wind pressure of the heat-dissipating air flow to
acquire a wind pressure value. In the specific embodiment of
the present invention, the wind pressure sensor 40 is a
piezoresistive pressure sensor; when the output voltage of the
piezoresistive pressure sensor is higher, it indicates that the
measured wind pressure is higher, but the present invention is
not limited by this example; the wind pressure sensor 40 may
also be a current-output type piezoresistive pressure sensor or
other type of pressure sensor.

The control unit 50 is also disposed on the motherboard 20
in the housing 10 and is used for receiving a reset command so
that a wind pressure standard value can be reset according to
the reset command. In addition, the control unit 50 can also
control the fan 30 to operate at full speed according to a start
signal and can determine whether a wind pressure value mea-
sured by the wind pressure sensor 40 is equal to the wind
pressure standard value after controlling the fan 30 to operate
at full speed. When the wind pressure value is not equal to the
wind pressure standard value, the control unit 50 will gener-
ate a warning signal. In the embodiment of the present inven-
tion, a start signal is generated according to whether a test
time arrives, but the present invention is not limited by that
embodiment. The start signal also can be manually input in
another manner. In the specific embodiment of the present
invention, the control unit 50 is a baseboard management
controller (BMC), but the present invention is not limited by
this example; the control unit 50 could also be a microcon-
troller, a complex programmable logic device (CPLD), or
other programmable type of control chips.

The analog/digital converter 60 is used for converting the
wind pressure information measured by the wind pressure
sensor 40 from analog signals to digital signals so as to make
the pressure information measured by the wind pressure sen-
sor 40 readable by the control unit 50.

Next, FIG. 2 illustrates an electronic apparatus 1 having a
fan 30 for air cooling. The difference from the aforemen-
tioned electronic apparatus 1 is that the fan 30 is provided for
exhausting the heated air inside the housing 10 to the outside
of'the housing 10; once the air pressure inside the housing 10
is lowered due to the air inside housing 10 being exhausted,
the cool air outside the housing 10 will flow through the air-in
hole 11 and enter into the housing 10 by the convection effect,
and thus a heat-dissipating air flow (the arrow shown in FIG.
2) is formed in the housing 10. The location where the wind
pressure sensor 40 is disposed could be the region on the
motherboard 20 near the air-in hole 11, and heat-dissipating
air flow could be concentrated in this region (related to the
device distribution on the motherboard 20); in this way, the
wind pressure sensor 40 can detect the maximum wind pres-
sure of the heat-dissipating air flow more accurately.

Finally, please refer to FIG. 3, which presents a flow chart
of the method of detecting heat-dissipating air flow in accor-
dance with an embodiment of the invention.

As shown in FIG. 3, this figure indicates the steps of the
method for detecting heat-dissipating air flow of the present
invention. In the following description, FIG. 1 and FIG. 2 are
incorporated to explain the steps of the method for detecting
heat-dissipating air flow in accordance with the present inven-
tion. It must be noted here that although the aforementioned
electronic apparatus 1 is used as an example to explain the
method for detecting heat-dissipating air flow of the present
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invention, the method for detecting heat-dissipating air flow
of'the present invention is not limited to being applied on the
aforementioned electronic apparatus 1.

First, perform step S1: detecting whether a reset command
is input.

The method for detecting heat-dissipating air flow of the
present invention not only detects whether the air flow
amount of the heat-dissipating air flow is sufficient but also
provides the manager a function of resetting the wind pres-
sure standard value according to different usage environ-
ments or after the state of abnormal air flow amount is elimi-
nated. For example, when the electronic apparatus 1 is used at
a high elevation, then due to the thin air at such an elevation,
the air flow amount generated at a mountain will be different
from the air flow amount generated at level ground even if the
fan 30 operates at full speed; thus, it is necessary to reset a new
wind pressure standard value so that if the electronic appara-
tus 1 is used at a high elevation, it will not be determined that
the fan 30 or the air-in hole 11 is abnormal (e.g., dirt has
accumulated on the air-in hole 11) when the air flow amount
measured is lower. For another instance, after the manager
clears dirt that has accumulated on the air-in hole 11, the air-in
hole 11 should be in the most standard state. Therefore, the
manager also could reset the new wind pressure standard
value after every clearing. Once the manager presses a reset
button (not shown in FIGs) of the electronic apparatus 1, the
electronic apparatus 1 will perform a reset mode; in the reset
mode, the electronic apparatus 1 resets the wind pressure
standard value.

Perform step S2: determining whether a test time arrives.

In one embodiment of the present invention, when the
electronic apparatus 1 does not enter into the reset mode, the
control unit 50 will start to execute the detection and estima-
tion of the heat-dissipating air flow according to a start signal
when the test time arrives. In the specific embodiment, a timer
(not shown in the figures) in the control unit 50 is used to
measure time and generates a start signal through interrupt
processing when the test time arrives, so as to make the
control unit 50 start to execute the detection and estimation of
the heat-dissipating air flow according to the start signal. For
example, the manager can set the test time as 12 o’clock every
noon, and every day when the test time arrives, the control
unit 50 will perform the following detection and estimation
processes automatically. It must be noted here that the auto-
matic start of those processes is used as an example of the way
of starting detection in the present invention, but the present
invention is not limited to the above examples; the detection
could also be started manually by the manager.

Perform step S3: controlling the fan to operate at full speed.

Once the electronic apparatus 1 does not enter the reset
mode and the test time arrives, the electronic apparatus 1 will
start to detect the heat-dissipating air flow. When the heat-
dissipating air flow is being detected, the control unit 50 will
control the fan 30 to operate at full speed such that the wind
pressure of the heat-dissipating air flow when the fan 30 is
operating at full speed can be detected.

Next perform step S4: detecting a wind pressure of the
heat-dissipating air flow to acquire a wind pressure value.

When the fan 30 is operating at full speed, the wind pres-
sure sensor 40 detects the wind pressure of the heat-dissipat-
ing air flow generated by the fan 30 so as to acquire a wind
pressure value, and the wind pressure value is converted by
the analog/digital converter 60 from an analog signal to a
digital signal, and then the wind pressure value is transmitted
to the control unit 50 for estimation.

Perform step S5: determining whether the wind pressure
value is equal to the wind pressure standard value.
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After the wind pressure sensor 40 transmits the measured
wind pressure value to the control unit 50, the control unit 50
will compare the wind pressure value with the stored wind
pressure standard value so as to determine whether the mea-
sured wind pressure value is equal to the wind pressure stan-
dard value.

Perform step S6: generating a warning signal.

It the wind pressure value is not equal to the wind pressure
standard value, the control unit 50 will generate a warning
signal to the management center to alert the manager. For
example, when too much dirt has accumulated in the air-in
hole 11, the air flow passing through the air-in hole 11 will be
reduced;

thus, when the wind pressure value is smaller than the wind
pressure standard value, it is inferred that too much dirt has
accumulated in the air-in hole 11, and therefore the manager
can be informed by the generated warning signal that it is
necessary to clean the air-in hole 11. For another example, if
the electronic apparatus 1 is moved to another place having a
different air pressure and the user forgets to reset the wind
pressure standard value, then during testing, the measured
wind pressure will be not equal to the wind pressure standard
value even if the air-in hole 11 and the fan 30 are in their
normal states. At this time, it may also generate the warning
signal so as to inform the manager that it is necessary to reset
the wind pressure standard value. On the other hand, when the
wind pressure value is equal to the wind pressure standard
value, it indicates that the in/out air flow is normal, and the
warning signal will be not generated. After the detection is
completed, the timer will recount the time, and the electronic
apparatus 1 will still detect whether the reset command is
input at any time before the test time arrives (i.e. perform step
Si), so as to determine whether to enter the reset mode.

Perform step S7: controlling the fan to operate at full speed.

When performing step S1, the control unit 50 detects and
receives the reset command entered by the manager, and the
electronic apparatus 1 will enter the reset mode and start to
reset the wind pressure standard value. When the wind pres-
sure standard value is being reset, first the control unit 50 will
control the fan 30 to operate at full speed such that the wind
pressure of the heat-dissipating air flow when the fan 30 is
operated at full speed can be detected.

Perform step S8: detecting a wind pressure of the heat-
dissipating air flow to acquire a wind reference value.

When in the reset mode, after the fan 30 operates at full
speed, the wind pressure sensor 40 detects the wind pressure
of the heat-dissipating air flow generated by the fan 30 so as
to acquire a wind reference value, and the wind reference
value is converted by the analog/digital converter 60 from an
analog signal to a digital signal, and then the wind reference
value is transmitted to the control unit 50.

Perform step S9: setting the wind reference value as a new
wind pressure standard value.

Finally, after acquiring the wind reference value, the con-
trol unit 50 will set the wind reference value as a new wind
pressure standard value for use as the basis of estimation after
tests.

It must be noted here that the step sequence of the method
for detecting heat-dissipating air flow ofthe present invention
is not limited by the abovementioned example, and that the
step sequence above could be changed in order to achieve the
object of the present invention.

According to the above description, the method for detect-
ing heat-dissipating air flow of the present invention can
determine whether the air-in hole 11 or the fan 30 is in an
abnormal state and can inform the manager by generating a
warning message. In addition, when the electronic apparatus
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1 is moved to another place having a different air pressure for
being used, the manager can reset the wind pressure standard
value according to different usage environments.

In summary, regardless of the function, the way and result
of the present invention have technical characteristics that
differ from those of the prior arts, and it is a significant
advance in the art. It would be appreciated if the examiners
could grant this patent after understanding the content of the
present invention so as to benefit society. However, the afore-
mentioned embodiments are just for illustrating the principle
and the result of the present invention, and are not for limiting
the range of the present invention. It will be obvious to those
skilled in the art that, based upon the teachings herein,
changes and modifications may be made without departing
from this invention and its broader aspects. Therefore, the
appended claims are intended to encompass within their
scope all such changes and modifications as are within the
true spirit and scope of the exemplary embodiment(s) of the
present invention.

What is claimed is:

1. A method for detecting heat-dissipating air flow, applied
to an electronic apparatus comprising a fan and a housing
having a plurality of air-in holes, wherein the fan is disposed
in the housing for guiding air outside the housing into the
housing, thereby forming a heat-dissipating air flow in the
housing, the method comprising the following steps:

detecting whether a reset command is input;

if the reset command is input, resetting a wind pressure
standard value according to the reset command;

if the reset command is not input, controlling the fan to
operate at full speed according to a start signal;

detecting a wind pressure of the heat-dissipating air flow
after controlling the fan to operate at full speed to
acquire a wind pressure value;

determining whether the wind pressure value is equal to the
wind pressure standard value; and

generating a warning signal if the wind pressure value is
not equal to the wind pressure standard value.

2. The method as claimed in claim 1, wherein the start
signal is generated when a test time arrives; when the wind
pressure value is equal to the wind pressure standard value,
the method further comprises the following steps:

recounting the test time, and detecting whether the reset
command is input before the test time arrives.

3. The method as claimed in claim 1, wherein resetting the
wind pressure standard value comprises the following steps:

operating the fan at full speed;

detecting the wind pressure of the heat-dissipating air flow
to acquire a wind reference value; and

setting the wind pressure reference value as a new wind
pressure standard value.

4. An electronic apparatus, comprising:

a housing, comprising a plurality of air-in holes;

a fan, disposed in the housing for guiding air outside the
housing into the housing, thereby forming a heat-dissi-
pating air flow;

a wind pressure sensor, disposed in the housing for detect-
ing a wind pressure of the heat-dissipating air flow to
acquire a wind pressure value; and

a control unit, disposed in the housing for receiving a reset
command and for resetting a wind pressure standard
value according to the reset command, the control unit
being able to control the fan to operate at full speed
according to a start signal and to determine whether the
wind pressure value measured by the wind pressure
sensor is equal to the wind pressure standard value after
controlling the fan to operate at full speed, and to gen-



US 9,399,997 B2

7

erate a warning signal when the wind pressure value is
not equal to the wind pressure standard value.

5. The electronic apparatus as claimed in claim 4, wherein
the control unit is provided further for setting a test time, and
the control unit generates the start signal when the test time
arrives.

6. The electronic apparatus as claimed in claim 4, wherein
when the control unit resets the wind pressure standard value,
the control unit first controls the fan to operate at full speed
and then obtains a wind pressure reference value measured by
the wind pressure sensor when the fan operates at full speed,
thereby setting the wind pressure reference value as a new
wind pressure standard value.

7. The electronic apparatus as claimed in claim 4, wherein
the wind pressure sensor is a piezoresistive pressure sensor.

8. The electronic apparatus as claimed in claim 4, wherein
the control unit is a microcontroller, a complex program-
mable logic device or a baseboard management controller.
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